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Abstract 
By introducing relative scarcity of finite factors, this paper extends the 
prevalent model of Balassa-Samuelson hypothesis, demonstrating that the equilibrium 
real exchange rate is determined by relative scarcity between finite factor (labor, land) 
and tradable factor (capital). The main findings of this paper are: (1) cross section 
estimation based on modified model indicates the China price level is undervalued by 
40.5% in 2004 (equilibrium RER deviation from actual level); (2) misalignment 
sequence is given by an estimated model that includes variables of GDP level and 
service sector proportion. Time series data indicates Chinese currency switched to be 
undervalued from the status of overvalued in the end of 1980s, and the undervaluation 
level 37.2% in 2004 is surprisingly consistent with cross section estimates. In the end 
of this paper, we also present further analysis on China economic strategy and current 
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I. Introduction 
As a fast growth economy, China's currency evaluation has been playing 
much more important role in the global market. During the East Asian crisis in 1997, 
when widespread depreciations occurred in this region, China's currency Renminbi 
(CNY) inevitably faced depreciation shocks from domestic and foreign investors. 
Under the pressures of declined export and low domestic consumption, Chinese 
authorities successfully safeguarded the pegged exchange rate during the financial 
crisis period, avoiding further deterioration of financial and economic situations in 
that region. From 2001 onwards, as the US dollar got in devaluation channel, calling 
for revaluation of China's currency has been the dominant voice since the G7 meeting 
of September 2003 in Dubai. Forward discount existed for various maturities of the 
non-deliverable RMB in the offshore market after November 13th 2002, which 
reflected revaluation expectations in exchange market (Hung-Gay FUNG et al, 2004). 
On July 21st 2005, The Chinese monetary authorities People's Bank of China 
(PBGC) pronounced a revaluation of RMB by 2.1% against the USD, from 8.28 Yuan 
to 8.11 yuan per dollar. Simultaneously declared turn to managed floating exchange 
regime with reference to a basket of currencies. Even though the minute re-valuation 
was followed by constant appreciation to US dollar (3.2% in 2006 and 6.5% in 2007)， 
it seems that the appreciation pressure doesn't relieve at all. Measured by the US 
dollar index', the US dollar has devalued about 37% since 2002. In the framework of 
‘，USDX definition from Wikipedia: The US Dollar Index (USDX) is an index of the United States 
dollar relative to a basket of foreign currencies. It is a weighted geometric mean of the dollar's value 
compared to the Euro (EUR), Japanese yen (JPY), Pound sterling (GBP), Canadian dollar (CAD), 
Swedish krona (SEK) and Swiss franc (CHF). 
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pegged exchange rate, Renminbi bilateral exchange rate with third currencies possibly 
depreciates but not appreciates, such as Euro. From exchange reform in 2005 to the 
end of 2007, bilateral nominal exchange rate of Renminbi against US dollar has 
cumulatively appreciated about 9.3%, but depreciated 5.3% to Euro^. Even inflation 
differential has been considered, China real effective exchange rate experienced 
depreciation rather than appreciation from 2001 to 2005. This depreciation of real 
effective exchange is linked with dollar devaluation and lower inflation rate in China. 
In the framework of pegged exchange rate, the devaluation trend of US dollar will 
inevitably aggravate the undervalued status for RMB. It could be the major source of 
RMB undervaluation pressure in recent years. 
From the internal structure of China economy, the China economic growth and 
evolution have attracted more and more attention world widely since the late 1970s. 
As an export-oriented development exemplar, China obtained tremendous economic 
impulsion from inflows of foreign investment and expansion of export sectors, 
especially at the initial transition stage. As flying start has been achieved in the last 30 
years, the China economy has formed its own structures and features, such as lower 
consumption proportion (especially household consumption), higher investment and 
heavy export dependency ^ . Structure adjustment and optimization have been 
recognized broadly as a key factor for sustainable growth in the future. The external 
imbalance and exchange rate regime have attracted much more attention in recent 
years, either from the international trade practice or international finance 
predicament*. Simultaneously, consequential internal problems such as high inflation 
It was started in March 1973，soon after the dismantling of the Bretton Woods system. At that time, the 
value of the dollar index was 100.000. As of November 2007, the dollar index was trading at the 76-78 
level. The index is updated 24 hours a day, 7 days a week. 
2，Date from State Administration of Foreign Exchange, http://www.safe.gov.cn 
3 For 2005, GDP=C(38%)+G(13.9%)+I(42.6%)+E(5.5) 
4 International trade resistances and value-shrunk foreign reserve. 
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and upgrade of initial industries emerged intensively in recent years. To manipulate 
these complex situations, the Chinese authorities have to balance the policy effects in 
different aspects, and the exchange rate policy has been regarded as the most kernel 
factor. There are great significances to discuss the exchange rate determinant 
mechanism and estimate its misalignment in practice. We attempt to do further 
discussion on the exchange rate equilibrium concept, and estimate current China 
underlying equilibrium price level and exchange rate misalignment as precise as 
possible. 
From the stand view of economics, maintaining the real exchange rate at some 
"wrong" level results in significant welfare lost. It generates incorrect signals to 
economic agents and results in greater economic instability (Edward, 1989). China 
economy practiced overheating and higher inflation in 2007，the topic of how to 
escape the exchange rate misalignment dilemma has been a hot debate recently. As 
undervaluation of RMB has been commonly recognized and accepted, the remained 
problem is the revaluation path and choice of exchange rate regime, whether further 
great discrete revaluation is required to restore the economic system and which 
exchange rate regime should be involved in future. Chinese authorities have to 
balance subtle trade-off linkages on these problems. It's obviously an essential task to 
estimate the misalignment level as accurately as possible. A reasonable and precise 
estimation could be an important reference for our policy making. 
Real exchange rate reflects the overall price level between different economies. 
In other words, the problem of determining the equilibrium RER is to find price 
formulation mechanism among different economies. The prevalent Balassa 
Samuelson Hypothesis states that higher productivity differential between non 
tradable and tradable sector is the origin of appreciation tendency. Compared with 
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prevalent Balassa Samuelson Hypothesis model, our refined model in this paper 
argues the appreciation tendency is motivated by relative marginal output contribution 
of finite factor ( / )，which is determined by the scarcity of finite factors such as 
labor and land. This modified hypothesis is helpful to explain the appreciation 
tendency in those dual economies, whose surplus labor restraints currency 
appreciation tendency and the Balassa Samuelson hypothesis often partially fails in 
this situation. Based on this modified model, we introduced annul fixed capital 
formulation per labor ( / / L ) as a proxy of labor scarcity, higher investment per labor 
indicates much scarcer of labor supply, then more well-behaved empirical regression 
result could be obtained from cross section data. Estimated exchange misalignment 
for each country (2004) is listed in the part IV, and the real exchange rate 
undervaluation for China is 40.5%, namely "equilibrium" nominal exchange rate is 
around 5.0 per dollar (2004). For further discussion of appreciation tendency in fast-
growth economies, we observe historical performances of RER 5 and economic 
fundamentals in those fast-growth Asian economies. Long-run relationship between 
RER and GDP level has been detected by co integration examination in most samples. 
Excluding GDP per capita, service share in GDP is also employed in our empirical 
model to determine the equilibrium exchange rate on the strength of the modified 
model. With the estimated model in those Asian economies, the fitted RER level in 
each year could be obtained and regarded as "equilibrium" exchange rate for China. 
The exchange rate misalignment level of 37.2% is surprisingly consistent with the 
cross-section estimates in 2004，and the turning-point for Chinese currency from 
overvaluation to undervaluation emerged around 1990. 
5 RER: Real Exchange Rate 
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The real exchange rate misalignment could be regarded as price 
undervaluation of Chinese products in the export-oriented development phase. The 
undervalued price level successfully stimulated economic growth in the last 30 years. 
But this unsustainable development model is faced with inevitably price correction. 
The correction of price system is achieved by appreciation of domestic currency and 
relative higher inflation in domestic market. The first policy dilemma is to balance 
weights on appreciation and inflation, choose a reasonable revaluation path between 
nominal appreciation and high inflation. For the specific instance of China economy, 
there are other distorted aspects for marketed price system besides nominal exchange 
rate, including price undervaluation for those production factors such as labor, energy 
and environment pollution cost. Furthermore, this undervalued arrangement is also 
enhanced by special tariff and tax policy for international traded goods. Then the 
second policy dilemma is to revalue price signal in different aspects, to minimize the 
negative effect on real economy. 
5 
II. China's Economic Transition and Literature Review 
11.1. Export-led Strategy and Exchange Rate Evolution 
Since the late 1970s, China authorities have gradually implemented marketing 
economic reforms in domestic, and the isolated central planning economy has been 
integrated in global economy again. Domestic market reforming policy was 
accompanied by encouraging foreign direct investment and exports. Pro-export 
regime has been demonstrated successful strategy first in Japan and then the four little 
tigers 6 in the late 1970s. The key economic reforms include a reduction and eventual 
elimination of mandatory export planning, an increase in foreign exchange retention 
quotas, and access to foreign exchange adjustment centers at a more depreciated 
market-determined exchange rate (Cerra and Saxena, 2002). In the export-led 
framework, exports were encouraged and regarded as growth engine. A wide variety 
of instruments was used, including export credit, duty-free imports for exporters and 
their suppliers, export targets, and tax incentives (John M.PAGE, 1994). It's 
widespread believed that export-oriented development strategies was crucial origin of 
East Asia's successful takeoff, and played a vital role in absorption of international 
technology. In the study of the East Asian Miracle by the World Bank (1993), the 
exports and exports policies are regarded as an effective stimulating instrument in 
economic development. 
China followed this export-oriented development strategy in the 1980s and 
extended the East Asian Miracle successfully. The most important economic 
reforming policy is introduction and encouragement of foreign investments, which are 
basically divided into direct investment and other means of investment. Sino-foreign 
6 Hong Kong, Korea, Singapore and Taiwan. 
joint ventures, joint exploitation and exclusively foreign-owned enterprises and other 
forms are the major forms of FDI. The flood of foreign investment immediately 
organized production ability based on lower costs of different factors. Release of 
potential advantage in international market successfully fueled the export sector and 
the domestic market. The following figures present foreign direct investment and 
export development from 1982 to 2004. 
Figure 1: China FDI (Current USD million) 
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Figure 2: China Exports Size 
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Figure 3: China Exports (Share of GDP), % 
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During the era of the command economy, the value of the RMB was set to 
unrealistic values in exchange with western currency and severe currency exchange 
rules were put in place. Along with economic reforms in various fields, a dual track 
currency system was introduced in 1981，with the official rate at 1.5 yuan per dollar 
and the internal settlement rate at 2.8. In the late 1980s，the authorities steadily 
devalued the official exchange rate. The dual exchange rate was abolished and the 
nominal exchange rate was set at the prevailing swap-market rate of 8.7 yuan per 
dollar. Until revaluation in 2005, the official exchange rate has been almost fixed at a 
nominal level of 8.28 per dollar. 
Figure 4: China Official Exchange Rate 
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Since it turned to be hot topic in 2003, varying extent of undervaluation level 
has been guessed and estimated by different approaches. Even the pegged exchange 
rate regime has been marked as "Currency Manipulation", and blamed for the 
increasingly international imbalance. China's exchange rate is regarded as "carrying 
important implications for the future operation of the international monetary system 
and for efforts to maintain an open international trade and investment climate” ^  
(Goldstein, 2007). Revaluation of Renminbi is also believed to be a benchmark and 
catalyst for revaluation of other Asian currencies, such as Japanese Yen and Taiwan 
Dollar. For the purpose of improving the current account position and avoiding US 
dollar crash, US government also believed that comprehensive devaluation of US 
dollar is indeed necessary, which means that US dollar should relatively depreciated 
to most currencies including Asian currencies, not only Euro. Circumstances today to 
March 28, 2007, Morris Goldstein, Speeches, Testimony before the Hearing on "Risks and Reform: 
The Role of Currency in the US-China Relationship" Committee on Finance, US Senate, Washington, 
DC 
some extent seem be resemble that of 1980s, when Germany Mark and Japan Yen 
were persuaded and compelled to revaluation for the same purpose of the United 
States. Excluding criticism from major trade partners, external pressure emerged in 
the form of multiplicative trade conflicts and protective tariffs threat^ 
Figure 5: US Current Account Position (% of GDP) 
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11.2. Literature review of exchange rate misalignment 
To assess the relative exchange rate level in terms of economic variables, 
those literature approaches could be classified as three categories: Purchasing Power 
Parity based method, Fundamental Equilibrium Exchange Rate (PEER) and 
Behavioral Equilibrium Exchange Rate (BEER). 
PPP is a classic wisdom in determining the long-run equilibrium exchange rate, 
whose essential underlying logic is the Law of One Price (LOOP). In consideration of 
8, In the 1980s, anti-dumping cases against China averaged 6.3 per year, increasing to 30.3per year in 
the 1990s. From 1996 until present day, China has ranked first in the terms of anti-dumping 
investigations and final measures against her exports. Li Yuefen，2007，Why Has China Become a 
Target of Anti-dumping Activity? 
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failure possibility of LOOP, relative PPP was often employed to replace absolute PPP. 
Some empirical researches found long-run relationship between nominal exchange 
rate and price differential. W.L.Chou and Y.C.Shih (1998) found long-run co 
integration relationship between nominal exchange rate ^t and price differential 
iPt - p]) for quarter data from 1978 to 1994 in China. They build a benchmark 
(long-run average level) to measure the misalignment level. With this benchmark, 
they concluded that the China RMB was in general overvalued between 1978 and 
1989, but became undervalued from 1990. Compared with absolute or relative 
Purchasing Power Parity, much more prevalent methodology is on the strength of 
Balassa Samuelson Hypothesis. Rogoff (1996), Edwards and Savastano (1999)，De 
Broeck and Slok (2001) develop the estimation approach by cross-section regression, 
in which Balassa effect was introduced to correct traditional PPP. Large amounts of 
literature develop varying approaches to determine the so-called "equilibrium" 
exchange rate. Wang (2004) discovers significant Balassa Samuelson effect in China 
by introducing variables such as net foreign assets and openness of economy. Frankel 
(2004)，Coundert and Couharde (2005) found China real effective exchange rate had 
not appreciated as prediction of Balassa-Samuelson Hypothesis, and concluded that 
the currency may be undervalued. These estimations results based on extent PPP vary 
from little or no undervaluation to nearly 50 percent. Obviously the estimation 
method in this paper should be classified to this category. 
One strand of exchange rate determinant literature is on the ground of 
macroeconomic balance. Williamson (1994) develops the approach of Fundamental 
Equilibrium Exchange Rate (PEER). In this approach the equilibrium exchange rate is 
defined as the real effective exchange rate that is consistent with macroeconomic 
11 
balance, which is often divided as internal (full employment, low inflation) and 
external balance (sustainable current account). Current account is considered as a 
function of the real exchange rate Q, the domestic and foreign incomes Y and Y*，and 
interest on the net foreign debt D (exogenous variable): 
CA = CA{QjX)-rD 1 
Domestic and foreign output Y，Y* are both independent with real exchange rate Q, 
and could be estimated from long-term model. On the one hand, the target current 
accountCA = S -I is also determined by macroeconomic features independently. As 
given the variables of target current account CA,Y,Y\ some equilibrium exchange 
rate Q could be derived from the current account function. Coudert (2005) estimates 
the bilateral and effective exchange rate among five countries, and finds the yen, the 
euro, the won and the renminbi have been undervalued by 10 to 33% in 2002 and 
2003 in terms of effective exchange rates, while the overvaluation of the dollar seems 
more substantial at 35%. As a normative methodology, the PEER requires 
"equilibrium" standards of macroeconomic, which are difficult to identify, and the 
estimate results are sensitive to different parameters. 
The BEER approach of Clark and Macdonald (1998) is not on the ground of 
any specific exchange rate model. It is regarded as a general approach to modeling 
equilibrium exchange rate. The main econometric logic for BEER is to find long-run 
CO integration relationship between real exchange rate and a number of fundamentals 
variables. Then the RER misalignment is determined by short-term transitory factors 
and the departure of the fundamentals from their long-term value. Clostermann & 
Schnatz (2000), Fernandez & Schnatz (2002) apply this approach to estimate the 
euro-dollar exchange rate misalignment. Zhang (2001) estimated the misalignment of 
12 
Renminbi based on data from 1950s and got the exchange rate deviation time series. 
Shi & Yu (2005) introduce variables of TOT (term of trade), relative non tradable 
price, Net foreign assets and trade policy to estimate the China exchange rate. 
Significant appreciation trend of equilibrium exchange rate has been detected since 
the last quarter in 1994. Compared with permanent real exchange level, China 
exchange rate is regarded as overvalued from 1995 to 1999, and turn to be 
undervalued since 1999. Productivity growth and increase of net foreign assets have 
been viewed as the sources of recent undervaluation. As a prevailing empirical 
approach, BEER leaves theoretical background out of account and builds its 
advantages by focusing on the “behaviors，，of relative economic variables. The 
imperfection of BEER is that for an economic system whose exchange rate has been 
located at some "wrong" level, does the BEER detect the actual misalignment level. 
To some extent, equilibrium exchange rate determined by BEER could be understood 
as some "average" level in those samples. There are inevitably disadvantages to detect 
permanent misalignment of exchange rate. 
13 
III. Theories Background 
1. Purchasing Power Parity and Balassa Samuelson Hypothesis 
Purchasing power parity (PPP) is firstly articulated by scholars of the Salamanca 
school in sixteenth century Spain, and its modem origins trace back to the debate on 
how to restore the world financial system after its collapse during World War I 
(Rogoff, 1996). As a basic concept in the international economic theory, the core of 
PPP is often stated as absolute and relative PPP rule, with difference in the practical 
performance of so-called "law of one price" (LOP). The absolute PPP is strictly 
introduced from law of one price, which requires real exchange rate be equal to unit. 
Oppositely, relative PPP focuses on the fluctuation of exchange rate and price 
difference, which requires there is equivalent fluctuation between exchange rate and 
relative prices. Although there is long historical debate on the performance of 
purchasing power parity rule, "While few empirically literate economists take the PPP 
seriously as a short-term proposition, most instinctively believe in some variant of 
purchasing power parity as an anchor for long-run real exchange rate" (Rogoff, 1996). 
Many empirical studies show that there is significant and varying deviations from 
Purchasing Power Parity (Dean and Sams,1988; Stockman, 1980). To explain the 
considerable deviation between any exchange rage and its PPP value, a good many 
studies have introduced the productivity differentials between non tradable and 
tradable sectors in each economies. Empirical tests have been given by Balassa (1964, 
1973)，Clague and Tanzi (1972)，and Officer (1976b). 
During debating on the PPP rule, the Balassa-Samuelson hypothesis has been 
advanced and become the most important long-run deviation model (Balassa, 1964; 
Samuelson 1964)，which has extended the PPP rule and helped to explain the 
phenomenon of different price levels between rich and poor countries. It is argued that 
there is a relatively higher productivity growth in the traded sector than in the non-
traded sector, slower growth rate in non-traded sector leads to higher relative price for 
non-traded goods, ultimately causes deviation from PPP level. 
Balassa-Samuelson hypothesis is also introduced to explain real exchange rate 
appreciation tendency for faster-growing countries. During the period of faster 
growing development process, productivity improvement tends to be more significant 
in the traded sector, than in non-traded sector. Under international price-take and 
competitive labor market assumption, relative higher productivity improvement in the 
traded sector results in higher wage level in this sector. Naturally, due to perfect 
internal labor mobility, this higher wage level will spread across the whole economy 
including the non-traded sector, even there is no productivity increase in that sector, 
so the relative price of non-traded goods must be growing faster than foreign country, 
and the relative price of home basket to foreign basket should rise, which represents 
appreciation of real exchange rate. 
The original edition of B-S hypothesis successfully shed light on real exchange 
trend during fast-growth progress. Rogoff (1992) promotes the B-S hypothesis from 
empirical examination to theoretical model. The analytical framework has been 
proposed based on some general production model and economic assumptions. In 
each country, there are tradable and non-tradable products ( ) and sectors. 
Labor and capital (L,K) are employed in economic production process, and common 
Cobb-Douglas function is introduced to denote the production. 
YN : = A N ( J L N ) J 3 ( K N � ” 2 
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In the framework of competition equilibrium, the wage is equal to the marginal 
product value. On the other hand, there is no nominal wage (W) differential between 
two sectors because of perfect labor mobility in domestic market. 
WT =pT /L丁 y-a =pT ,(X(jT I I I ) 3 
W = p N . p a n (KN I LN�\-f^ =pN , p i j N I LN) 4 
WT = WN 5 
This equation states the non-tradable price in term of tradable product or 
named "internal real exchange rate" (Virginier, 2005). The internal real exchange rate 
depends on the relative productivity between non-tradable and tradable sectors. Real 
exchange rate (RER) across different countries is defined as: 
尸 严 广 • ( 严 广 8 
• _ EP* 一 J p ' ' Y ( 严 7 严 广 ) 
. . . E P ' 乂严 Y ( 心 广 广 1 
KUK = = L “— — 10 
p A y IP ^ ) J 
T* I N* 1 T 1 N 1 
L { L ； L ^L J 
Where w, w* denote the weight of tradable products in the overall price index, 
the foreign price weight is denoted as asterisk. Given the constant (or unit by law of 
16 
one price) relative price level for tradable products, the RER equation could be 
decomposed in the logarithm form as: 
\n(RER) = \n{E) + (l-W* ) [ l n (严 ) - I n Q P ” ) ] - ( ! - Pf ) [ l n ( 严 ) - ) ] 12 
Replacing price level with the productivity: 
五iQ = ln(£") + (1 - 矿 ) { l + y * ) - ) } - ( 1 — 妒 ) . / ) — . / ) } 13 
Or in the form of overall price: 
\n{RER) = ln(£) + l n ( , ) - ln(P) 14 
RER movement is determined by nominal exchange rate (E) and the cross 
country differential of relative price level between non-tradable and tradable sectors. 
The second term of relative price differential is the kernel of B-S hypothesis, which 
has discovered and explained the appreciation tendency for high-growth economies. 
As appreciation trend indicates higher productivity growth gap between 
tradable and non tradable sectors in different countries, this productivity differential is 
relatively smaller for those economies with higher productivity growth in non tradable 
sector. Given the same relative GDP per capita growth rate, RER appreciation should 
be much slighter in those economies with higher non tradable productivity growth. 
2. Modified Balassa Samuelson Hypothesis 
In the framework of B-S hypothesis, price of non tradable in terms of tradable 
g o o d s � p N I p T ) .g equal to relative productivity in different sectors, with the 
assumption that value of marginal product determines the wage level in both sectors. 
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On the other hand, if we confound the concepts of goods and factors, the overall price 
index could be decomposed as prices of finite factors and tradable factors. Then 
relative price of finite factor could be expressed as: 
, 一 Y, 15 
Where Y{N, T) denotes the whole economic output and describes how those 
economic factors combine and contribute to produce output. For an integrated 
economic system, factors could be classified as two categories, namely N and T. 
N N denotes those immovable and finite factors such as labor and land. T denotes 
those factors that are tradable and not restricted by physical location. Then the RER 
equation turns to be: 
p K i Y j y r t " ] 
The process of RER appreciation could be understood as relative improvement 
of marginal contribution for N , It is well-founded that the ratio of marginal 
contributions between finite factor and tradable factor will increase as the finite factor 
become much scarcer. For some specific contribution form of Y (i.e. Cobb-Douglas 
functions): 
Y = A T " N 卢 17 
f = 湖 = T ^ © ， , ⑷ 〉 。 
Because of physical quantity constraint, the growth rate of finite factor (N) 
seriously falls behind the expansion of tradable factors (T). It is easily accessible that 
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higher economic growth results in higher scarcity of finite factors, then relative 
marginal contribution of finite factor ( / y^,) rises to a higher level. For popular 
production function, negative relationship exists between equilibrium RER 
and T I N , where the second term could be interpreted as GDP per capita or Capital 
formulation per labor. Another parameter p denotes the labor dependence in that 
production function. Then we successfully build the theoretical grounding for the 
following empirical estimates. 
In this modified framework, some specific economic phenomena could be 
explained well. The first case is for those transition economies, which have been 
characterized by duality economy and unlimited labor supply, such as most of Asian 
countries in their initial development stage. During the initial stage, the considerable 
economic feature is that labor supply seems to be unlimited, as large quantity of 
surplus labor has been stocked in rural area. This "Lewis-type model" was pioneered 
by Lewis (1954) and explored by other literatures (FEI and Rains, 1961; TODARO 
1969). We introduced this duality model to depict the price status of finite factor at 
initial development stage. As subsistence sector contains surplus labor whose 
marginal productivity is negligible, zero or even negative, then the marginal 
contribution of finite factor ( ) could be held at some constrained level (lower 
average level), until the labor migration process affects the marginal productivity in 
the subsistence sector. By contrast, the marginal contribution of tradable factor {Yj) 
rises or remains constant with technology improvement and capital accumulation, 
results in decrease or constancy ofY^^ /Yj,，namely depreciation or constancy of RER. 
The first deductive conclusion is that for those economies with more abundant finite 
factors (mostly labor), the equilibrium exchange rate should be located at more 
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undervalued level, especially when the migration of surplus labor is ongoing. The 
considerable RER appreciation will not emerge until the marginal contribution of 
finite factor (Y^) rises along with economic growth. This unlimited labor supply 
model depicts another possible real exchange rate movement in fast-growth 
economies. 
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IV. Empirical Estimation 
1. Cross-Section Estimate 
The first popular methodology to estimate exchange misalignment is based on 
the principle of Purchasing Power Parity (PPP), extended by the Balassa-Samuelson 
effect. Varying gaps between PPP-base nominal exchange rate and the actual 
exchange rate have been found for different economies. These nominal exchange rate 
deviations from PPP-based exchange rate could be partially explained by the Balassa-
Samuelson effect, which states that the gap tends to be larger for lower income 
countries, and the RER tends to appreciation for fast-growth countries. 
As the productivity could be denoted by GDP (PPP) per capita, we estimate the 
following relationship between relative GDP and the real exchange rate: 
In RER = a + bln RGDP 
RER is denoted by official exchange rate/ PPP converted exchange rate. RGDP 
denotes the relative GDP (PPP) per capita between US and the specific economy^. 
The observed sample includes 155 countries, and the scatter relationship between 
In(RER) and In(RGDP) is presented as the following figure: 
9 RER=official exchange rate/ PPP converted exchange rate; 
RGDP=US/Specific Country, GDP (PPP) per capita. 
Data source: The World Bank WDI online database 
Figure 6: Cross Section Data of Ln(RGDP) and Ln (RER) 
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As the constant term is not statistically significant, we get the estimate result 
with the OLS regression in Eviews6.0: 
2004, 155 samples: 
lnR£R = 0A16*(lnJ^GDjP) 
(t=29.6) r2=0.57 China Undervalued: 43.5% 
The residual series of this regression model is given as the following figure. 
Even there is relatively larger deviation (most of them overvalued) for lower income 
countries. By the White test, the residual series shows no heteroskedasticity at the 
significant level of 1%. 
Figure 7: Heteroskedasticity Test 
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As theoretical analysis in the last sector, the equilibrium RER is affected by 
relative marginal contribution of finite factor, which is determined by the scarcity of 
finite factor. The capital formulation level per labor is introduced as a proxy for 
scarcity of finite factor, instead of GDP per capita in prevalent estimation, k is 
defined as fixed capital formulation (current USD) per labor. This fresh proxy 
performs better in the estimate equation than GDP per capita: 
Estimate result of model: 
In/^ 五7? = 3.00-0.307*(ln/^) where k = KIL 
( t=27.5) (t=-20.6) R2=0.74 
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Figure 8: Ln (RER) and Ln (K/L) Scatter Relationship 
In(RER) lnRER-ln(K/L) Scatter Relationship 
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Data Source: WDI online database (2004) 
Defining misalignment to be the deviation of so-called equilibrium RER from 
actual RER, then positive deviation indicates overvaluation, and vice versa: 
D = 100 * {RERf - RER) / RER 
The estimate results for each economy are given in the following table: 
Table 1; Exchange Rate Deviation by Cross Section Estimate 
Country Deviation Country Deviation Country Deviation 
Albania 4.4 Ghana -35.9 Nigeria 70.4 
Algeria -16.8 Greece 1.1 Norway 38.4 
Angola 139.4 Guatemala 22.0 Oman -4.6 
Argentina -35.6 Guinea -2.1 Pakistan 5.2 
Armenia -23.3 Guinea-Bissau 26.9 Panama 30.7 
Australia Guyana -33.0 Paraguay -22.0 
Austria 15.8 Honduras -11.4 Peru 10.2 
Azerbaijan -38.1 Hong Kong _ -9.4~ Philippines -29.3 
Bahrain 2.2 Hungary -14.6 Poland -10.8 
Bangladesh - I s T Iceland 28.6 Portugal 8.3 
Belarus -25.5 India -35.2 Romania -13.5 
Belgium 14.0 Indonesia -3.2 Russian Federation -10.7 
Belize 10.8 Iran, Islamic Rep. -34.8 Rwanda -8.2 
Benin 71.9 Ireland 14.9 Saudi Arabia 0.7 
Bhutan -53.8 Israel -9.1 Senegal 28.1 
Bolivia 33.0 Italy 9.6 Sierra Leone 61.3 
Botswana -17.4 Jamaica 52.1 Singapore 2.1 
Brazil 0.4 Japan 27.7 Slovak Republic -14.9 
Bulgaria -21.3 Jordan -12.4 Slovenia 0.5 
Burundi -1.3 I Kazakhstan -10.2 | Solomon Islands -11.6 
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Cambodia -29.5 Kenya 70.6 South Africa -10.1 
Cameroon 34.5 Korea, Rep. -13.9 Spain 1.5 
Canada 9.5 Kuwait 26.4 Sri Lanka -32.2 
St. Vincent and the 
Chad 18.2 Kyrgyz Republic -0.5 Grenadines -2.2 
Chile 一 -6.2 Lao PDR -23.9 Sudan — 5.3 
China -40.5 Latvia -18.1 Suriname -32.4 
Colombia -19.1 Lebanon 66.5 Swaziland 0.9 
Comoros 43.9 Lesotho -39.2 Sweden 40.3 
Congo, Dem. 
Rep. 15.3 Lithuania -14.6 Switzerland 39.7 
Congo, Rep. 157.8 Luxembourg -0.1 Syrian Arab Republic -3.7 
Costa Rica -7.9 Macao, China -12.6 Tajikistan 16.5 
Cote d'lvoire 105.3 Macedonia, FYR -8.6 Tanzania 118.3 
Croatia -3.9 Madagascar 24.1 Thailand -29.0 
Czech 
Republic -20.8 Malawi 43.7 Togo -4.7 
Denmark 41.2 Malaysia -12.7 Tonga -38.7 
Djibouti 2 5 T Mali 52.4 Trinidad and Tobago 11.2 
Dominican 
Republic -35.9 Malta -2.8 Tunisia -26.4 
Ecuador 41.8 Mauritania -31.4 Uganda -19.6 
Egypt, Arab 
Rep. -24.5 Mauritius -23.8 Ukraine -39.6 
United Arab 
El Salvador 14.9 Mexico 9.3 Emirates 25.9 
Equatorial 
Guinea -29.1 Moldova 17.1 United Kingdom 27.6 
Eritrea -30.6 Mongolia -3.5 United States 6.6 
Estonia -12.1 Morocco -12.3 Uruguay 6.2 
Ethiopia -22.5 Mozambique 15.8 Uzbekistan -10.3 
Finland 25.1 Namibia -25.7 Venezuela, RB 50.7 
France 16.8 Nepal -23.0 Vietnam -34.2 
Gabon 43.5 Netherlands 21.5 Zambia 76.3 
Gambia, The -36.5 New Zealand 13.4 Zimbabwe -24.9 
Georgia 7.1 Nicaragua -34.1 
Germany 31.0 Niger 52.0 
Data Source: WDI online database (2004), 
2. Time Series Estimation 
With respect to productivity improvement, Balassa-Samuelson hypothesis is the 
most popular hypotheses to describe the long run movement of RER. It's well 
founded that there is higher productivity growth in the tradable sector than in the non 
tradable sector. This hypothesis predicted that the RER in higher-growth countries 
should appreciate to reflect higher productivity growth in the tradable sector. 
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Excluding the cross section data, we can do more work on time series data for some 
specific economies, especially those economies that has successfully experienced 
higher-growth and developed from relative lower-income to higher income phase. 
Considering availability of time series data, GDP per capita is employed as the 
indicator of productivity level (or scarcity of finite factor). There should be some 
positive long-run relationship between real exchange rate and the GDP capita level, as 
B-S hypothesis predicted. Considering the similarity of development strategy, those 
high growth economies in the East Asian are selected as representatives to observe the 
possible relationship between growth and appreciation, including Japan and NIE 
• 10 economies . 
The following figures display the long-run relationship between RER and 
economic growth for these selected samples: 
Figure 9: RGDP and RER Trend of Japan (1950-2004) 
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The first wave of countries to be identified as newly industrializing economies included 
Hong Kong, South Korea, Singapore, and Taiwan. More recently, Thailand, China, and 
Malaysia have been classified as newly industrializing countries. 
26 
Figure 10: RGDP and RER Trend of South Korea (1961-2004) 
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Figure 11: RGDP and RER Trend of Hong Kong (1960-2004) 
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Figure 12: RGDP and RER Trend of Malaysia (1970-2003) 
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Figure 13: RGDP and RER Trend of Singapore (1960-2004) 
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Figure 14: RGDP and RER Trend of Taiwan (1959-2004) 
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Figure 15: Figure 16: RGDP and RER Trend of Thailand (1950-2003) 
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Positive relationship between RGDP and RER has been detected in most 
samples. For these 7 selected economies, 5 of them show significant positive 
relationship between RGDP and RER level, which indicates appreciation tendency 
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during fast-growth progress. The rest of them (Malaysia, Thailand) show some 
reversed relationship between GDP level and RER. Series of RER and RGDP for each 
country are all I (1) processes depend on the Augmented Dickey-Fuller (ADF) test. 
The following table presents the unit root test results and co integration relationship 
between RGDP and RER by Johansen and Juselius examination. The test result 
confirms that co integration relationship exists between RGDP and RER for 5 
economies, where these two variables show positive correlation coefficients. OLS 
estimation for these economies performs similar coefficient with cross-section 
regression. We get the coefficient value of 0.454 from regression of 323 samples, with 
corresponding value of 0.436 from cross section estimate. 
= R2=O.59 
(t=45.2) 
Table 2: Time Series Test and Co integration Examination 
Co integrating 
Time No of coefficients (RER, Stationary Stationary 
Name Range CE(s) RGDP) (RER) (RGDP) 
Japan — 1950-2004 2『1.000’-0.764] ( C . T . I T ( C . T . I T 
Hong Kong 1960-2004 2 [1.000, -1.100] (C’0,1)* (C’0’1)** 
South Korea 1961-2004— 2 [1.000, -0.242] (C ,T , IR (C,T,1)** 
Malaysia 1970-200^ 0 N A (C,T’1)** (0,1,1)* 
Singapore 1960-2004 1 [1.000, -0.345] (C.T.D* (C,T,1)* 
Taiwan 1959-2004 2 [1.000, -0.277] (C,T,1 广 （C,T,1 广 
Thailand 1950-2003 0 N A (C,T,1)** (C’T,1)** 
Data source: Perm World Table, 1% level, 5%level *. 
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Figure 17: Scatter Relationship of Ln (RER) and Ln (RGDP) 
Time Series Observations of In(RGDP) and In(RER) 
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These small sample observations show varying real exchange rate trends in the 
fast-growth processes. Annual compounded change rate has been calculated for these 
fast-growth countries. The RER appreciation tendencies ordered by "appreciation 
coefficient’’ (compounded rate RER over RGDP) is: Japan, South Korea, Singapore, 
Taiwan, Hong Kong, Thailand and Malaysia. 
Table 3: Exchange Rate Appreciation, Relative GDP and Share of Service Sector 
RGDP Service Sector Appreciation 
Name Time Range RER (%) (%) (% of GDP) Coefficient 
Japan — 1950-2004 2.41 2.23 61.1 
Hong Kong 1960-2004 0.35 2.75 — 78.9 0.127 
South Korea 1961-2004 2.10 一 3.44 51 一 0.610 
Malaysia 1970-2003~ -1.04 2.86 42.4 -0-364 
Singapore 1960-2004~ 1.07 2.12 63.8 
Taiwan 1959-2004 0.65 "T64 63.2 "0-179 — 
Thailand 1950-2003 -0.31 1.36 49.5 一 -0.228 
Time r a n g e C o m p o u n d Annual 1980-2004 Compounded 
for Change in time Average RER (%) over 
RER.RGDP range RGDP (%) 
Data source: RER, RGDP from the Perm World Table; Service Sector, CA from WDI online database, 
Service sector, CA of Taiwan from National Statistics R.O.C (Taiwan) 
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Figure 18: Compounded Change Rate of RER and RGDP for Economies 
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From the theoretical stand view, RER could be affected by cross country 
difference of P ^ j P ^ or Yj^  j Y j under specific assumptions. Correspondingly, on 
the one hand, RER appreciation could be viewed as relative higher increase of non-
tradable prices or higher ratio o i P ^ j P ^ ； on the other hand, under some economic 
assumptions (i.e. competitive factor market and specific production function), 
equilibrium RER is determined by relative scarcity of finite factor (TV N) and output 
proportion of finite factor ( / ? ) . Given the same level of finite factor scarcity ( T I N ) , 
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the equilibrium RER should be located at higher level for those economies whose 
service sector weight ( / ? ) is heavier in GDP. In other words, there is slighter 
appreciation tendency for those higher service weight economies. Then share of 
service sector (denoted as Service) could be employed as a proxy of P to determine 
the equilibrium RER collectively. The following scatter figure indicates well-behaved 
linear relationship between RER/RGDP and share of service sector {Service) for the 
global samples. 
Figure 19: Scatter Relationship of In (RER/RGDP) and Ln(Service) 
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Linear estimated results: 
\n(RER) 二 0 . 3 8 9 • \n(RGDF) + 0 . 0 3 7 • IniService) r2=o.66 
(t=21.4) (t=6.0) 
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Figure 20: Estimated Equation Result 
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Figure 21: Result of Estimated Residual 
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As the fitted RER given by this estimated model could be viewed as 
"favorable" or "equilibrium" level of real exchange rate, we can get the so-called 
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"equilibrium" series for China. Estimated results indicates the RER of China switch to 
be undervalued from historically overvalued status, this inflection point occurs in the 
end of 1980s. And the undervalued level in 2004 is approximately 37%, which is 
surprisingly consistent with above mentioned estimate results. 
Figure 22: Actual, Fitted RER of China 
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Figure 23: Misalignment of China RER 
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Data source: RER, RGDP from the Perm World Table; Service Sector, Service from the WDI online 
database. 
Required Adjustment for Actual RER to Restore Equilibrium 
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Table 4: China Economic Data and Real Exchange Rate Misalignment 
Exchange 
Year Rate RGDP Service RER RERf Deviation 
198 0 1.5 26.51 21.39 1.5 T 0 0 7 9 6 7 167.1978_ 
198 1 1.7 26.08 21.83 1.82 3.985553 ~?18.9865 
198 2 1.89 23.38 21.72 2.1 3.818953 81.85491 
198 3 1.98 22.74 22.37 2.22 —3.782066 70.36334 
198 4 2.32 21.04 24.68 2.64 ~3.682829 39.5011 
1985 2.94 19.65 28.52 3.17 "3.605442 13.73635 
198 6 3.45 18.66 28.87 3.63 3.535258 -2.60996 
1987 ZJ2 17.63 29.31 — 3.79 " ^ 5 9 9 6 5 -8.70804 
1988 3.72 1 7 . ^ 30.21 3.38 3.429951 1.477835 
1989 377" 17.53 31.95 — 3.21 3.463352 7 . 8 9 2 ‘ 
1990 4.78 31.34 4.19 3.337654 -20.3424 
1991 5.32 1 4 . ^ 33.43 4.59 _ 3.211025 —-30.043 
1992 5.51 34.31 4.46 "3.117897 -30.092 
1993 5.76 1 2 . ^ 33.94 3.91 3.047011 -22.0713 
1994 8.62 1 1 . ^ 33.78— 4.91 _ 2.950562 ~-39.9071 
1995 8.35 10.74 33.05 4.23 2.865959 —-32.2468 
1996 10.14 32.95 4.01 ^ 8 0 2 2 6 6 -30.TTF 
1997 8.29 9.59 34.4 3.98 2.746503 —-30.9924 
1998 9.34 36.47 4.02 2.72431 - 3 2 . 2 ^ 
1999 8.28 QA2 38.02~ 4.14 2.703326 —-34.7023 
2000 8.28 8.59 39.25~ 4.22 2.644207 ~-37.3411 
2001 8.28 8 40.7— 4.22 2.575473 —-38.9698 
2002 8.28 7 . 4 ^ 41.72— 4.26 2.503455 —-41.2334 
2003 8.28 7.01 41.46— 4.19 2.448142 —-41.5718 
2004 8.28 6.85 40.67 3.86 2.424526 -37.1885 
Data source: RER, RGDP from the Penn World Table; Service Sector(% of GDP) from the WDI 
online database. With RERf denotes the fitted RER. 
3. Policy proposal in the duration of price revaluation 
In terms of international finance, there is "original sin" for pegged exchange 
rate regime, especially for those small size economies. On the one hand, it's necessary 
for those pegged economies to accumulate enough foreign reserve to avoid currency 
turmoil; on the other hand, there are often value-shrinking risks for large amount of 
foreign reserves. In this case, those pegged economies often set their exchange rate at 
some underpriced level, accumulate notable foreign reserve, and accept the 
seigniorage from the target currency. 
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Overvaluation has usually been recognized as harmfulness for economic 
growth. Edwards (1988) found a significant negative relationship between exchange 
rate overvaluation and economic growth from theoretical and empirical aspects. 
Frankel and Rose (1996) even discovered that currency crashed during 1971-1992 
tends to be accompanied by overvaluation of more than ten percent. On the other hand, 
Export-oriented strategy to some extent has been demonstrated a successful policy 
arrangement for developing countries, such as "Asian model" economies. Even to 
encourage domestic exports, local currencies are often kept at a competitively 
undervalued level. Compared with overvaluation, it seems not enough supporting 
evidence to show that the economic growth is hampered by undervaluation, at least in 
the initial stage. Nevertheless the RER appreciation trend has been significantly 
detected in the process of higher economic growth, especially those Asian economies 
such as Japan, South Korea, Taiwan and Singapore. These empirical observations and 
B-S models indicate there should be some economic mechanism, which help to 
restore the exchange rate equilibrium and drive the RER to an appreciated level. 
As globalization turns to be a dominant trend for world economy, the 
exchange rate, namely external price signal, is playing a more and more important 
role for sustainable economic growth. This external price signal system determines 
the efficiency of resources allocation among each country, and also affects the 
internal economic structure. Deviation of exchange rate from underlying equilibrium 
level results in distortion of external prices in the international market. Assuming the 
economic system performs perfect restoration ability, undervaluation of real exchange 
rate would be totally corrected by nominal exchanger rate appreciation or higher 
inflation. Then to some extent, there are unite substitution effects between the 
nominal exchange rate and domestic inflation in long term. The development 
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experiences of Japan and South Korea illustrate the substitution relationship between 
nominal appreciation and inflation. Even with the same appreciation trend for their 
real exchange rate, the economic development of Japan performed nominal 
revaluation and lower inflation, corresponding to nominal depreciation and higher 
inflation of Korea. 
Figure 24: Nominal Exchange Rate, Relative Price Level of Japan 
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Figure 25: Real Exchange Rate, Relative Price Level of South Korea 
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The price revaluation tendency is driven by the substantial market mechanisms. 
Firstly, the basic demand-supply proposition tells us that the demand and supply 
forces in the competitive market will correct the price misalignment, when the market 
price is not balanced around the equilibrium level. As one type of price signals, 
naturally some "demand-supply proposition" will also apply in the circumstances of 
exchange rate undervaluation. Overheating export sectors pump the domestic products 
into international market, driving the price level in domestic market. Secondly, 
worldwide higher inflation caused by liquid flood and weak dollar has intensified 
domestic inflation string. Inflation will also be imported under rigid exchange rate 
regime. Finally, the globalized modem financial market plays a straightforward role 
in the process of RER self-correction. Under efficient finance market framework, 
misalignment will be detected by the market participants and the following arbitrage 
capital flow help to restore the equilibrium in the exchange market. The correction is 
achieved either by gradual adjustment or immediate crash, depending on the specific 
financial environment and misalignment degree. Considering the specific case of 
undervaluation such as China today, notable appreciation expectation has been 
formed and believed in wide range. There is huge speculation and investment 
incentives for foreign capital to flow into China, plunge into the China market to 
pursue potential revaluation benefits. Real estate and stock market turn to be main 
objects of speculations. The appreciation incentives will not disappear until the 
evaluation premium (p) in the financial market counteracts the expected appreciation 
benefit (e)". For the monetary authorities, they faced with extra intervention pressure 
excluding considerable exports surplus. Because of imperfect capital control, 
monetary authorities partially lose monetary policies independence, as the 
‘ ‘Arbitrage Parity i = i* +e + p 
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"Impossible Trinity" (RA Mundell. 1961) predicts. Current account surplus and capital 
inflows occupy large amounts of money supply. Excluding extra foreign demand for 
domestic goods and services caused by price distortion, the price inflation is also 
deteriorated by the excessive liquidity in the domestic market. The China data shows 
some correlated performance between the money supply and foreign reserves. 
Figure 26: Growth of Foreign Reserve and M2 in China 
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Figure 27: Change of Monetary Base in China (YoY, Season), % 
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The negative consequences of price undervaluation are listed as the following 
aspects: 
1. Undervalued price level distorted allocation of economic resources between 
different sectors. Sustainable growth could not be guaranteed under heavily 
dependence on foreign market 
2. Positive current account caused by undervalued price level will accumulate large 
amount of net external debt position, and the net position will shrinks with 
depreciation of foreign currency. E.g. China foreign reserve lost about 
60.5billion dollar in 2007^1 
3. To maintain pegged exchange rate at some undervalued level brings higher 
inflation risk, which will hurt the domestic economy. 
4. Under export-oriented strategy, domestic industries are concentrated on the 
initial stage and low extra-value sectors, and underpriced exchange rate goes 
against industry upgrade. 
"Exchange rate revaluation and Loosen monetary" policy portfolio has been 
demonstrated great harm fulness to economic growth by the economic experience of 
Japan in the 1980s. "Dog-trot revaluation and Tighten monetary" has been the current 
policy portfolio for Chinese authorities. There are also some neglected underlying 
risks for this policy: the first risk is that tighten monetary policy will attract much 
more capital flows from the rest of world. Nominal exchange rate appreciation (EX 
rate) and negative interest rate gap between US and China (D-interest) have been 
12 Foreign reserve in June,2007: 1330 billionX 70% X 6.5%=60.5billion 
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reacted by anomaly growth of foreign reserve and FDI inflows. Raise of reserve rate 
(current 17.5%) is not a sustainable method to reduce money supply in the framework 
of pegged exchange rate. When the money supply can not be controlled by raise of 
reserve rate, severe inflation will emerge in domestic market. 
Figure 28: Change of Nominal Exchange Rate, Interest Gap and Foreign Reserve 
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Figure 29: Growth of FDI Items and Capital Amount 
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Another policy risk is that severe control of internal price, such as domestic 
energy price contains potential release risk in future, as the price disparity has become 
larger and larger with international market price. The third risk comes from possible 
slow down of economic growth, which is caused by negative shock in exports sector 
and higher inflation. Tighten monetary policy will deteriorate this situation. 
To realize the target of economic transition and price revaluation, moderate 
inflation and proper appreciation route should be considered in the current 
circumstances. Appropriate price revaluation in the internal market helps to share 
price revaluation burden in the external market. To counteract negative shock from 
shrink of export sector, moderate monetary policy and positive fiscal arrangement are 
necessary to stimulate domestic economic growth. To avoid doubtless appreciation 
expectation for Chinese currency, several exchange rate jumps could also be 
considered as replacement of current dog-trot appreciation. 
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V. Summary 
It's well-founded intuition that there is higher price level in developed area, 
which is the initial assertion of Balassa Samuelson effects. Although this price gap 
could be easily explained by productivity and immobility of labor force among 
different economies, then how to explain the price gap between urban area and rural 
area in the same country. To answer this question appropriately, we modified the 
prevalent Balassa Samuelson Hypothesis model and introduce the concept of scarcity 
of non tradable (finite) factors, such as labor and land. The scarcity of those finite 
factors could be regarded as constant for those labor-surplus and lower-level 
economies. Then the slighter appreciation tendency in labor surplus country could be 
interpreted well in this modified framework. For labor-surplus country such as China, 
given the same growth differential, the appreciation tendency should be accelerated 
by higher growth of finite factor price, which is natural consequence after gradual 
absorption of surplus labor. For the instance of China, the agricultural employment 
proportion steadily decreases from 70.5% (1978) to 44.8% (2005), which to some 
extent implies absorption of surplus labor in agriculture'^. One reasonable inference is 
that the equilibrium real exchange rate should appreciate more sharply in future. 
By cross-section estimate and time series observation, the China currency 
undervaluation is 40.5% and 37.2% respectively. These estimate results are 
reasonable and acceptable among those estimates in literature. Steven and Li (2005) 
collect those literature estimates for China currency by different approaches: 
13 Data Source: National Bureaus of Statistical Online 
Figure 30: Dunaway and Li (2005)，Undervaluation of RMB Based on PPP 
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Figure 31: Dunaway and Li (2005)，Undervaluation of RMB Based on Macroeconomic Balance 
Table 2. China; Estimates of Undervaluation Based on the Macroeconomic Balance Approach 
Underlying QuTent Balance of Payments Norm Estimated 
Account Uiiden'aluation 
Goldstein (2004) 2.5 p?rceut of GDP -1.5 percent of GDP (based 15-30 percent 
on "normal" capital inflows) 
Wang (2004) 2.1 percent of GDP 3.1 percent of GDP (savings- Small overvaluation 
(average 2000-02) investment balance from panel 
data estimates) 
Wans (2004) 2.1 percent of GDP 0 ,98 percent of GDP Small uncleiTaluatioii 
" (average 2000-02) (stabilizes, NFA.GDP at 2001 
level) 
Coudert and Couliai de 2.5 percent of GDP -1.5 percent of GDP (savings. 23 percent 
(2005) (model based) investment balance fioin panel 
data estimates) 
From the stand view of long-run RER restoration, there is unit substitution 
effect between inflation differential and nominal exchange rate revaluation. Given 
current RER average undervalued level of 39% and natural appreciation tendency of 
2.1% annuallyi4 from 1980-2004，to restore the equilibrium level within 20 years, the 
necessary appreciation rate for actual RER should be 4.5% each year. From 1980 to 
2004，the average GDP deflator gap between China and US is 2.5%. It seems that the 
14 Calculated from the time series data of equilibrium RER in part IV，1980-2004. 
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RER restoration could not be achieved just by higher inflation, another annual 
nominal appreciation rate of 2% is required to restore equilibrium. Even the required 
actual RER appreciation rate 4.5% is satisfied either through higher inflation or 
nominal appreciation. There are still other uncertainty risks from the possible 
acceleration of equilibrium RER appreciation tendency, which could be affected by 
the economic growth and labor scarcity in China. To restore the exchange rate 
equilibrium, the troublesome question is that we have to delicately allocate the 
appreciation load between inflation and nominal exchange rate revaluation, and how 
to balance between economic shock and price revaluation. 
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